Background: Training maternity nurse regarding cardiopulmonary resuscitation during pregnancy is most important for properly care of such emergency situations during pregnancy and save woman's and fetal lives.The aim of the present study was to evaluate effect of simulation-based intervention on maternity nurse' performance regarding cardiopulmonary resuscitation during pregnancy. Design Aquasi-experimental design was adopted in the current study.The study was conducted at woman's health nursing department training lab at faculty of nursing affiliated at Benha University Hospital. Where a lot of women are admitted for normal and vaginal delivery, gyneacological treatment and surgery.
Introduction
Cardiopulmonary arrest during pregnancy is life threatening condition and a leading cause of death. It presents a unique clinical scenario involving two patients: the mother and the fetus. The management of cardiac arrest in pregnancy is an important task for the emergency health team (Adam et al., 2016) . The clinical outcome of mother or fetus will often depends on the successful resuscitation of the first few minutes. And a rapid multidisciplinary approach, including anesthesiology, medicine, obstetrics, neonatology, and sometimes cardiothoracic surgery. Basic and advanced cardiac life support algorithms should be implemented (Rittenberger, 2010) .
The anatomic and physiologic changes during pregnancy result in significantly decreased cardiovascular and pulmonary reserves which complicate resuscitation. Cardiac output rises 30% to 50% as a result of increased stroke volume and to lesser extent increase in maternal heart Rate from 15-20bpm (Tan., 2013) . Systemic vascular resistance decreased as a result of increase in several endogenous vasodilators including progesterone, estrogens and nitric oxide leading to decrease in mean arterial pressure, enlarge uterus can produce increased after load through compression of aorta and decrease cardiac return through the compression of inferior vena cava (Al-Foudri, 2010) .
The estimates incidence of cardiac arrest during pregnancy ranged from 1/15,000 to 1/30,000-with maternal survival rates as low as 7% reported. The recently published scientific statement from the American Heart Association (AHA) addressing cardiac arrest in pregnancy is the first of its kind, even though a cardiac arrest risk in pregnancy has long been a known (Myerburg, 2015) .
However, the number of indirect deaths that is, deaths from medical conditions exacerbated by pregnancy is greater than that of deaths from conditions that arise from pregnancy itself (Micheal, 2014) .
There are different causes of cardiac arrest during pregnancy; the most common cardiac cause is myocardial infarction, due to either premature atherosclerosis or coronary artery dissection. This relates in part to an increase in the proportion of pregnancies in women beyond the age of 35 years. The second most common cardiovascular cause is aortic aneurysms/dissections, and the third is the category of complex congenital heart diseases (Micheal, 2014) .
The British center for maternal and child enquiries report has stated that timely recognition of pregnant women at risk of potentially life threatening conditions plays an important role in the appropriate institution of treatment (Wong et al, 2014) .
Cardiopulmonary resuscitation during pregnancy is an integral part of health care of woman and fetus. Basic Life training (BLS) is highly essential for all healthcare staff members; especially to those who are working in obstetrics care units because protocol based management avoids confusion, wastage of time which save many lives. Survival after cardiopulmonary arrest is usually depends on early intervention, quality of cardiopulmonary resuscitation (CPR) and time to defibrillation (Demestiha et al., 2012) .
Simulation is a technique for practice and learning that can be applied to many different disciplines and trainees; Simulation-based intervention is the way for developing health care provider knowledge, skills, and attitudes, in order to protect patients from unnecessary risks (Institute of Medicine, 2015) .
The utilization of simulation to improve outcomes has been demonstrated in multiple domains because it gives the trainer the opportunity to experience uncommon scenarios, receive feedback, and perhaps most importantly correct mistakes before they become part of the learner's or groups mental model (Lavonas et al., 2015) .
Simulation has also been shown to improve competencies in obstetric emergency decision-making, leadership, and individual and team performance This sentiment is reinforced in Committee Opinion Number 590 from The American College of Obstetricians and Gynecologists(ACOG), which states that one parameter for preparedness is integration of standardized emergency simulation and drills to identify and correct common clinical errors, to practice effective communication in a crisis, and to reinforce protocols, activation criteria, and critical interventions (Robertson et al., 2009) .
Nurses are often first responders in cardiopulmonary arrest, and should be able to begin basic emergency care. Basic emergency care is crucial, rapid mobilization of expert resuscitation team and BLS performed competently until the arrival of these teams gives women the best chance for return of spontaneous circulation (Neal et al., 2012) Nurses play an important role in emergency management. Maternity nurse practice of resuscitation skills is best achieved through regular effective training. However, providing this teaching in a busy high-acuity maternity care units had become a challenge due to time and logistical constraints. A program to effectively and efficiently teach ICU nurses the skills necessary in patient resuscitation was developed using simulation training to better meet maternity learning needs (Jeejeebhoy et al., 2015) .
Aim of the Study
The aim of the present study was to evaluate effect simulation based intervention on maternity nurses' performance (knowledge and practice) regarding cardiopulmonary resuscitation during pregnancy.
Research Hypothesis
Simulation based intervention will improve maternity nurses knowledge and practice regarding cardiopulmonary resuscitation during pregnancy.
Significance of the Study
However cardiac arrest is rarely occurring during pregnancy. It is associated with a high maternal and fetal mortality rate. A multi-center study 2 reported the outcomes of 55 women who experienced cardiac arrest during pregnancy, including 12 who underwent perimortem cesarean delivery: only 15% (8/55) survived. So a survival rate of pregnant women is very poor.
In addition the center for maternal and child enquiries (CMACE) reports, concerning 2006-2008, have revealed that care was substandard in more than 50% of maternal deaths caused by cardiac arrest and that resuscitation skills were "considered very poor in an unacceptably high number of cases" (CMACE 2011) . Several studies published on this matter (Cohen et al., 2008 . Einav, et al., 2008 have shown a significant lack of knowledge among obstetric care providers about differences in the resuscitation of the pregnant women. A variety of medical professionals are involved in the resuscitation of these women and, as cardiac arrest is such a rare occurrence on labor and delivery units, staff members are often unprepared to address this unexpected event.
So, providing high quality care quickly and efficiently to the pregnant patient who suffers cardiac arrest is a complex process, which requires previous awareness and training. From the clinical experience at the studied setting, the rdetention of cardiopulmonary resuscitation skills was poor. Particularly among maternity nurses who have little opportunity to practise CPR. Regular short periods of practice on a manikin are therefore essential. So the aim of the current was to evaluate effect of simulation based intervention on maternity nurses' performance.
Subject and Methods

Research Design
A quasi-experimental design was used in the present study.
Research Setting
Woman's health nursing department training lab at faculty of nursing affiliated at Benha university hospital.
Subjects
A convenient sample of a total 52 maternity nurses who working at obstetric and gyneacological department affiliated at Benha university hospital.
Tools of Data Collection: Two Tools Was Used to Collect Data
Tool I-Self-administered interview questionnaire this tool consisted of 2 parts:
Part 1: include the nurse's demographic data such as age, educational level, educational qualification, years of experience.
Part 2: to assess maternity nurse knowledge regarding cardiac arrest during pregnancy and cardiopulmonary resuscitation. It includes 16 different questions. Each questions given a correct answer, the total number of correct answers were 59 answers, answer was scored as (2) for correct answer and (1) for incorrect answer. The total knowledge score was calculated by summation of the scores for the correct answers. The total possible score ranged from (1 to 118 marks) and means and standard deviations were calculated. The higher scores reflect higher levels of knowledge about CPR during pregnancy.
The total knowledge score was indicated as the following:
Total knowledge score was calculated as:
Adequate knowledge ≥60% of total knowledge score ranged from (71-118 marks).
Inadequate knowledge < 60% of total knowledge score ranged from (1-70 marks) Tool II-maternity nurse practice observational checklist It was constructed by the researcher after reviewing relevant literature. It was adopted from (Hui et a, 2011 , Rodrigues et al., 2014 , and (Adams et al., 2016) . It was concerned with assessing the maternity nurse practice regarding cardiopulmonary resuscitation during pregnancy. This part consisted of (66 steps) items that identify the steps of different cardiopulmonary resuscitation. Preparatory and basic intervention (12 steps), compression related practice (8steps), open air way and breathing technique include (15 steps), defibrillation technique (17 steps), and intubation and post resuscitation care related practice included (14 steps). Each step was scored as (1) for not done, and (2) for done, total practice score as satisfactory practice ≥75% of total practice score (99-132marks), unsatisfactory practice < 75 % (1-99 marks).
Pilot Study
A pilot study was conducted on (10%) of the studied nurses to test the feasibility, clarity and applicability of the developed tools, based on the finding of the pilot study.
Tool Validity
Tools developed by the researchers were examined by a panel of five experts (three cardiologists and two professors of maternity nursing speciality) to determine whether the included items clearly and adequately cover the domain of content addressed. The percentage of consensus among experts regarding the structured interviewing questionnaire was 94% and the pre-post-test was 87%.
Tool Reliability
Test-retest was repeated to the same sample of maternity nurses on two occasions and then compares the scores The Cronbach's coefficient alpha was 0.879.
Simulation Based Intervention
The simulation intervention provided by the researchers using different strategies, and training sessions in individual basis, small and large group discussion strategies also were utilized. Simulation training was conducted at the woman's health nursing department training lab affiliated at faculty of nursing at Benha University. Researchers prepare the training lab with essential needed supplies as Gaumard's NOELLE maternal birthing simulator with a pregnant uterus was used for all simulations to enable the performance of breathing, chest compression, intubation. And defibrillation in addition a digital monitor displaying dynamic vital signs was readily to evaluate woman's condition and assessment fetal wellbeing device.
Ethical Consideration
An Informed consent was obtained from each maternity nurse at the first session. Each maternity nurse was informed that the participation in the study was voluntary and can withdraw at any time.
Procedure
The study was begun at the 1st of February 2015 after receiving the approval from the dean of faculty of nursing and the director of Benha university hospital to the end of July 2015. Maternity nurses were divided into 10 different small groups in order to avoid contradiction with their work, each group contain 5 to 6 nurses. Simulation intervention was implemented through 3 different sessions (one theoretical session and two practical training sessions) for each group the researchers provide firstly a session regarding theoretical knowledge about cardiac arrest and cardiopulmonary resuscitation during pregnancy (meaning, causes, factors aggravate cardiac arrest during pregnancy) at the practical sessions were concerned with training nurses regarding technique of cardiopulmonary resuscitation during pregnancy including breathing technique, chest compression technique, defibrillation and intubation technique.
Evaluations
The pre-posttest format was used in two times of assessment; the first was before the intervention, the second time was after the implementation of the simulation intervention which extends to three months. For evaluating practical skills maternity nurses were asked to demonstrate the procedure on the studied simulator for three different times and average of different score was calculated.
Statistical Design
Data analysis was performed using IBM SPSS (Statistical Package for Social Sciences) statistical software version 22. The data were explored. Descriptive statistics with mean and standard deviation (SD) for continuous variables and frequency for categorical variables were analyzed. Qualitative variables were compared using qui square test (X2) as the test of significance, paired and independent (t) test and ANOVA test was used to compare mean score between two and more groups respectively. Correlation coefficient (r) was used to evaluate association between studied variables. The p-value is the degree of significant. A significant level value was considered when p-value ≤ 0.05 and a highly significant level value was considered when p-value ≤ 0.001, while p-value > 0.05 indicates non-significant results.
Results
Table 1: Reveals that more than half of the studied maternity nurses were aged (20-29) years, more than half (54.0%) of them had a secondary nursing education. Moreover 38.0% of them had less than five years of experience. In addition more than half live in urban area. It also indicates that the highest percentage 78% previous training regarding CPR. Table 2 : Shows that, there was a highly statistically significant difference between mean scores of knowledge related to cardiac arrest during pregnancy between the pre and post intervention phases (p<0.001). Table 3 : Reveals that, there was a highly statistically significance difference between total knowledge scores of maternity nurses and their educational qualification, years of experience and previous training regarding CPR. Table 4 : Indicates that, there was a highly statistically significant difference between studied nurses' practice about basic intervention for cardiopulmonary resuscitation procedure between the pre and post intervention phases (p<0.001). Table 5 : Indicates that, there was a highly statistically significant difference between studied nurses 'practice related to applying chest compressions between the pre and post intervention phases (p<0.001). Table 6 : Indicates that, there was a highly statistically significant difference between studied nurses' practice related to open airway and delivering breath technique at both the pre and post intervention phases (p<0.001). Table 7 : Shows that, there was a highly statistically significant difference between studied nurses' practice regarding defibrillator technique between the pre and post intervention phases (p<0.001). Table 8 : Indicates that, there was a highly statistically significant difference between studied nurses' practice scores related to applying intubation between the pre and post intervention phases (p<0.001).
Figure 2: Percentage distribution of total practice score of the studied nurses at different phases of the program. Table 9 : Reveals that, there was a highly statistically significance difference between total practice scores of maternity nurses and their previous training regarding CPR, at post intervention phase (p<0.001) and, moreover there was statistically significance difference between total practice scores in relation to their educational qualification at post intervention phase (<0.05*).
Table 10: Shows that, that there was a highly positive association between studied nurses knowledge and practice scores at post intervention phase. ----.485 ** .000 **. Correlation is significant at the 0.01 level (2-tailed).
Discussion
Nurses are usually the primary witnesses to in-hospital sudden cardiac arrests. Training of maternity nurses has an impact on the efficiency and outcome of cardiopulmonary resuscitation (CPR) during pregnancy. So, the aim of present study was to evaluate the effect of simulation based educational intervention concerning CPR during pregnancy among maternity nurses. The present study findings approved that the utilization of a simulation based educational intervention concerning cardiopulmonary resuscitation (CPR) during pregnancy increase the knowledge and skills of maternity nurses and motivated them to comply with training.
Regarding the socio-demographic characteristics of the maternity nurses, the present findings showed that studied nurses age ranged from 20-50 years, and about one half of studied maternity nurses had a age group ranged from 20 to 25 years with years of experience ranged from 5-9 with mean of (10.58±6.35), and more than one half of them had a secondary nursing education. These study findings are agreed with Hussain et al. (2009) in the study at Bahrain, to evaluate nurses knowledge regarding cardiopulmonary resuscitation. It was reported that studied nurses' age ranged from 20-50 years and the majority had secondary nursing education, in addition, average years of experience was12 years. Also (Mustafa & Jaddoue) in the study at Al-Najaf city's teaching hospital to evaluate Knowledge of nurses towards cardiopulmonary resuscitation.
In addition, the result of the current study showed that the majority of nurses hadn't previous training course related CPR during pregnancy. This result is in accordance with Damjan et al. (2012) . in the study to evaluate effects of using of the impedance threshold device in cardiopulmonary resuscitation. Who stated that more than third of the nurses don't have any previous training regarding CPR, and mostly all of them were willing to attend training program. On the other hand, Nagashema et al. (2012) in the study to investigate nurses' knowledge and experience in cardiopulmonary resuscitation, was in contrast with the present study and stated that the majority of the nurses are much interested in CPR, and most of them had received education and training in CPR as students or after the graduation.
Additionally, the finding of the present study proved majority of studied maternity nurses' had inadequate level of knowledge regarding all knowledge items concerning CPR during pregnancy at pre intervention phase. These findings may be due to that there is lack of implementing educational training program regarding cardiopulmonary resuscitation for pregnant women at the studied setting. These findings are agreed with (Cohen SE, et al., 2008) in the study to evaluate knowledge of health care provider regarding cardiopulmonary resuscitation of pregnant women. Who pointed out that health care providers knowledge regarding important of basic concepts, including the need for LUD and the potential benefit of early caesarean delivery during cardiac arrest, was inadequate. And added that advanced cardiac life support (ACLS) training is highly recommended.
Concerning effect of educational intervention on maternity nurses knowledge, the present study findings illustrated that was significantly improvement of nurses' knowledge immediately post intervention. These findings were in agreement with (Abd-Allah et al., 2017) in Egypt in the study to investigate effect of educational program on cardiopulmonary resuscitation on nursing student's performance. Who mentioned that educational program is positively improve knowledge of the studied nursing student. In addition the present study findings represented that there was significantly increase of total knowledge score post intervention.
As regard the practice of CPR during pregnancy among maternity nurses, the present study findings proved that the majority of the studied maternity nurses had un satisfactory practice regarding implementation of CPR during pregnancy at pre the program phase, which has been strongly increased immediately post intervention. This result was in agreement with (Elazazay et al., 2012) . In Egypt in the study to determine the effect of cardiopulmonary resuscitation training program on nurses knowledge and practice at cancer institute, who mentioned that the nurses performance was very poor in all performance items at pre intervention phase, and their performance has been strongly improved immediately post intervention. These findings may be due to that the use of simulation gives the learner the opportunity to experience uncommon scenarios, receive feedback, and perhaps most importantly correct mistakes before they become part of the learner's. In addition simulation gives a chance for learners to apply procedure with any fear or distress.
In relation to the studied maternity nurse practice regarding application of chest compression technique, the study finding represented that, nurses had unsatisfactory practice at pre intervention phase and highly improved immediately post intervention. These finding was agreed with (Meissner, 2012) . In the study to investigate basic life support skills among high school students before and after resuscitation training who observed significant improvement and good retention rate of CPR practice after program.
Moreover the present study findings showed that the total practice score of the studied nurses regarding CPR during pregnancy was unsatisfactory at pre intervention and become more satisfactory at post intervention, these finding was highly supported by (Elazazay, 2012) in the previous mentioned study, it was indicated that all nurses had unsatisfactory performance at pre the program (100%), while 98.2% of them had good performance immediately post the program.
As regard the relation between the total knowledge score and personal characteristic, the present study findings represented that there were a statistically significant relation between nurses 'knowledge and educational qualifications post intervention, this result agrees with (Abd-Allah et al,. 2017) . In The previous mentioned study, who found a statistically significant relation between level of education and knowledge. Moreover regarding the relation between knowledge and age, the present study proved that there was a no significant relation between knowledge pre, post the program and nurses' age. These finding are in accordance with (Parajulee 2011) . in Nepal, in the study to investigate nurses knowledge regarding cardiopulmonary resuscitation in a tertiary care teaching hospital in Nepal, the study findings reported that there was no significant relation between the total knowledge score and age of the respondent, while (Aly, 2010) in Egypt in the study to evaluate impact of a basic life support training program at emergency room on nurses' knowledge and performance, contradicting this result and stated that there is significant relation between age and total basic life support knowledge scores.
As regarding relation between knowledge and years of experience, the finding showed there was no significant relation pre, post the program, this might be attributed that nursing education system is not preparing nurses to be effective in CPR especially and knowledge will be forgotten and deteriorated by time cone in the same line with (Parajulee et al., 2011) . In the previous mentioned study, who added that there was no significant relation between the total knowledge score and the duration of experience. On the other hand, the finding was in disagreement with (Al Kandary et al., 2012) in the study to evaluate competence in cardio-pulmonary resuscitation among qualified nurses who proved significant relation between years of experience and knowledge scores.
On other hand there was a highly statically significant relation between total knowledge score of the studied nurses and previous training intervention at the post-intervention phase. This may be due to that training had a pivotal role in improving nurses' knowledge and practice and help nurses to be confident and decrease anxiety toward CPR. These findings agreed with (Kalhori, 2017) . In the study to compare the cardiopulmonary resuscitation knowledge between hospital nurses and emergency medical personnel, it was pointed out that there was significantly higher in nurses who had passed basic CPR training courses compared with those who had not (P = 0.018).
Furthermore, the results of the current study showed that that there were no statistically significant relations between nurses' practice and educational qualifications pre intervention while there was statically difference at post intervention also regarding the relation between the total practice score and previous training there was a highly statically significant post intervention.
The findings of the study may be related to the previous training which improves nurse's skills as regarding the correlation between total knowledge and practice scores of studied maternity nurse, the present study indicated that there was a highly positive association between total knowledge and practice scores at the post intervention phase, these findings agreed with (Aly, 2010) in the previous mentioned study who reported that there was significant correlation between total basic life support knowledge and practice scores.
Conclusion
Study concluded that simulation based intervention is highly improved maternity nurses knowledge, and competence regarding cardio pulmonary resuscitation during pregnancy.
Recommendation
Simulation based training regarding cardiopulmonary resuscitation should be provided for all obstetrics health care givers.
